Capillary net consists of tubules connected in complicated network. It can be modeled by network of lines in 3D and described by quantitative characteristics such as length, orientation and connectivity. The characteristics influence the physiological properties of the capillary bed and provide necessary parameters for physical models of the transport processes in tissues [3] .
Blood capillaries in brain [5] and skeletal muscle [1] can be visualized and studied in 3D by confocal microscopy. 3D data enable direct analysis of the geometric properties of complex networks by image analysis techniques. The graphs of capillaries that cannot be detected automatically due to low contrast, high noise or complicated background but are clearly visible can still be digitized manually using a 3D editing program. We use a custom made program for PC with 3D interface. The interface consists of stereoscopic volume rendering of images with 3D cursor with 6 degrees of freedom (DOF) controlled by a haptic device (SensableOmni, SenseGraphics AB, Sweden) with 3 DOF force proportional to the gradient of the image intensity. The haptic feedback serves as a cue for depth perception and allows better placement of cursor in the capillaries. The program enables 3D drawing of capillaries as chains of line segments, moving individual points, connecting the chains together or splitting them and deleting the vertices or whole chains. All operations are stored in a queue and can be reversed by undo/redo commands. The virtual camera position is controlled interactively by mouse or by 6 DOF device (Space Navigator, 3dconnexion, USA).
The stereoscopic rendering is accomplished either by a special graphic card with a dedicated monitor and LCD shutter glasses or by anaglyph visualization using a common display and color (RB) glasses. As the rendering of the cursor with the whole scene containing volume data would be too slow, the cursor is rendered separately and drawn on top of the rendered views of the scene in XOR mode. Thus the time hierarchy of the program response is 1ms for haptic feedback, about 20ms for cursor rendering and haptic force setting and typically 0.1s for volume rendering. The program was written in C++ in Visual studio 2008 (Microsoft).
Alternatively other 3D editors such as Filament editor in the Amira program (FEI) can be used for capillaries delineation. The representation of the lineal structure by 3D graph is suitable for direct calculation of the length as well as of topological and orientation characteristics. The length of capillaries is the sum of the lengths of line segments. The course of capillaries can be described by connectivity and the degree of anisotropy (capillaries orientation).
The connectivity of the capillary bed can be characterized by Euler-Poincaré characteristic χ [2] . It can be The low-cost haptic device enables precise manipulation with 3D data volume; however it was not implemented in available microscopy imaging software yet. In addition to editing 3D data structures shown in this paper, the device can be used for real time tasks as the control of optical tweezer for nanoparticles manipulation. 
